Introduction
The proposal to build the SLAC Linear Collider (SLC), published in 1984, [2] envisaged two damping rings near the injector end of the 2-mile-long 'accelerator.
In normal SLC operation, both rings ( Fig. 1 ) store two bunches-positrons in the south damping ring (SDR) and electrons in the north damping ring (NDR). For each SLC pulse, one positron bunch and two electron bunches are extracted and accelerated and then are replaced from the positron source return line and the injector, respectively.
The storage times, at 180 pps, are then 11.11 ms for positrons and 5.56 ms for electrons in a ring of 35.27-m circumference.
The damping time is 3.06ms,and the output emittance for both 1. This allowed components to be aligned and connected-including their vacuum systems-while construction of the vaults and installation of services were going on simultaneously. The original positron SDR dipoles were modified to achieve the same characteristics.
The sextupole poleends were removable, making the retrofit relatively straightforward.
Quadrupoles
The damping ring lattice is FODO; the focusing (QF) and defocusing (QD) quadrupoles are of different strengths (see Table 2 ); therefore, the magnets are made as shown in Fig. 3 -stacks of laminations 0.635 cm thick are welded together into pole blocks that, in turn, are bolted and doweled into an assembly with the coils. The outside notches behind each pole allow for support (at the bottom) and the setting of an alignment fixture (on the top). Figure 4 shows a focusing quadrupole (split) with the permanent magnet sextupole at the end of the adjacent dipole, the beam position monitor (BPM) inside the quadrupole, and the water-cooling system to. remove synchrotron radiation heat from the vacuum enclosure.
All QF's are powered by one power supply and all QD's by another.
The There is an aluminum-to-stainless steel transition at the end of each of these pumps (visible in Fig. 4) .
Excessive beam power loss could result from the longitudinal parasitic loss caused by the discontinuities at the ends of the BPM electrodes.
A combination of calculation and modeling yielded a design with acceptably low loss [S] . A sketch of the resulting ring BPM, showing the O.l-mm gap at the free end of the electrode, is given in Fig. 5 .
Vacuum Chamber and BPM
The vacuum system of the damping rings is entirely inorganic and made to standards developed at SLAC for the SPEAR and PEP storage rings-operation is in the 10" to lO"O torr range. Vacuum chambers in the curved bending magnet sections are subjected to synchrotron radiation and, therefore, are made of low-z aluminum;
While the requirements of the south (positron) ring kickers are to provide a jitter-free pulse with fast rise and fall times (the bunch rotation period is 116 ns) to inject or extract single bunches [9] , the requirement in the north (electron) ring is to handle two bunches. To meet this need for a relatively long-pulse, 
Septa
The other injection-extraction components are pairs of dc septum magnets, sharing a common vacuum enclosure and powered in series. Table 3 gives the general parameters of the septa. With a maximum current density of 120 A/mm*, particular attention is paid to the protection system. Further details are found in Ref. [12] .
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